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LC^AIM: 

A method for providing a fertilizer to plant roots, comprising the steps of: 

administering to the soil in which the plants grow, a plant soil fertilizer 
composition; and 

b. shielding tne^fa-tilizer from interference with any metal ions in the soil 
in which the plants^grow during said administration of the fertilizer to 
the plant roots, therebyfenhancing delivery of the fertilizer to the plant 
roots. \ 
The method of claim 1 wherein said fertilizer is shielded from interference with 
said any metal ions in said soil by chelating said any metal ions. 
The method of claim 1 wherein said fertilizer includes an acid, said acid 
reacting with said any metal ions in said soil in which the plants grow, thereby 
inhibiting ahy4nterference from said any metal ions in said soil in which the 
plants grow and enhaiicing^elivery of the fertilizer to the plant roots. 
The method of claim 3 wherein said acid is an organic acid. 
The tn^thod^pwUjmt^wnerein said organic acid is selected from the group 
consisting of a^da^ontawung at least one carboxylic group, an aliphatic 
acid, and an aliphatic multi-carrJb^gjl^acid. 
y^ZZ "The^^thed^ft^aim-4-w h o r o in oaid o rganic a<ad4s-citf4e-aci4: — * 

The method of dainti? wherein the fertilizer includes phosphate ions and the 
molar ratio of citric acid concentration to the concentration of the phosphate 
ions is about 0. 125 to 8.0. 

The method of claim^ wherein said molar ratio is about 0.25 to 4.0. 
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The method of claim n wherein said molar ratio is about 0.25 to 2.0. 
"^rrteTBethod-^f-^httn^ ^Berein the fer t ilizer includes ph rjsplioTasr-* 
The method of claim 3 wherein the fertilizer includes a soluble phosphate 
compound selected from the group consisting of a polyphosphate compound 
and an orthophosphate compounds 

The method of claim 10, wherein/said acid is selected from the group 
consisting of phosphoric acid, phosphorous acid, an acid with a molecular 
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weight oftiot more^than 400, a phosphorus-containing acid with a molecular 
weight of n^Mnofe^han 300, sulfuric acid, sulfurous acid, oxalic acid, and 
acetic acid. 

The method of claim 3 wherein said acid is a sulfur-containing acid. 
The method of claim 3 wherein the fertilizer includes metal ions, said acid 
reacting with said any metal ions in said soil in which the plants grow, thereby 
inhibiting any intejfetence from said any metal ions in said soil in which the 
plants grow'an^ enhancing delivery of the fertilizer metal ions to the plant 
roots. 

The n/ethod of clafi^ 14 wherein said acid is selected from the group 
consisting of pJJbsphoVic acid, phosphorous acid, an acid with a molecular 
weight oFnot more than\400, a phosphorus-containing acid with a molecular 
weight of not more than 3^0, sulfuric acid, sulfurous acid, oxalic acid, and 
acetic acid. 

A plant fertilizer composition comprising an acid whereby said acid reacts with 
anyHnetal ions in the soil in which the plants grow thereby shielding the 
fertilizer frof»4nterference with any metal ions in the soil and enhancing 
delivery of the fertUizer^to the plant roots. 

he composition of claim 16 wherein said acid is an organic acid. 
The com^jogitio^joftSlalm 1 7 wherein said organic acid is selected from the 
group consiStihg^arfacid containing at least one carboxylic group, an 
aliphatic acid, and an alipnatnxmulti-carboxyl acid. 



The "compositi on of claim 17 wh efo in said organic acid is citri e-acidL, 
The composition of claim i*f wherein the fertilizer includes phosphate ions and 
the molar ratio of citric acid concentration to the concentration of the 
phosphate ions is about 0.125 to 8.0. 

osition of claim 19 wherein said molar ratio is about 0.25 to 4.0. 
The composition o£claim l^whecein said molar ratio is about 0.25 to 2.0. 
The^ ormiositiQn^QfprglaHfR^ 
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The composition of claim 16 wherein the fertilizer includes a soluble 
phosphate compound selected from the group consisting of a polyphosphate 
compound and an orthophosphate compound. . 

The composition of claim 23 wherein said aold is selected from the group 
consisting of phosphoric acid, phosphoroul acid, an acid with a molecular 
weight of not more than 400, a phosphcfrus-containing acid with a molecular 
weight of not more than 300, sulfuric yacid, sulfurous acid, oxalic acid, and 
:etic acid. 

The composition of claim / k6"wherein said acid is a sulfur-containing acid. 
The composition of claim 16 wherein the fertilizer comprises metal ions, said 
acid reacting with said any metal ions in said soil in which the plants grow, 
thereby inlii^^ngany interference from said any metal ions in said soil in 
which thfgplanfs grow and enhancing delivery of the fertilizer metal ions to the 
plant r& 

The composition of^laim 27 wherein said acid is selected from the group 
consistmg^ofphosphorVacid, phosphorous acid, an acid with a molecular 
weight of not more than a phosphorus-containing acid with a molecular 
weight of not more than 300>>sulfuric acid, sulfurous acid, oxalic acid, and 
acetic acid. 

method for providing a fertilizer to plant foliage, comprising the step of: 
administering to the foliage, a plant soil fertilizer composition that 
includes an aciaT^vhereby said acid enhances delivery of the fertilizer to 
the plant. 

The method of claim 29 wherein said acid is an organic acid. 
The rn^h©4^fclajni-30-wherein said organic acid is selected from the group 
consisting of aWacid^ojitaining at least one carboxylic group, an aliphatic 
acid, and an v aliphatic mulu^earboxyl acid. 

Th¥meTfaKll5fcTaTnT?frwh^ — 
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The method of claim Jti wherein the fertilizer includes phosphate ions and the 
molar ratio of citric acid concentration to the concentration of the phosphate 
ions is about 0. 125 to 8.0. 

The method of claim 33 wherein said molar ratio is about 0.25 to 4.0. 
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The method of claim j& wherein said molar ratio is about 0.25 to 2.0. 

16r- Th^methrar-of-cl aimfflf^ includ cs-phosphefos: — - 

The method of claim 30 wherein the fertiliser includes a soluble phosphate 
compound selected from the group consisting of a polyphosphate compound 
and an orthophosphate compound. 

The method of claim 36 wherein said Acid is selected from the group 
consisting of phosphoric acid, phosphorous acid, an acid with a molecular 
weight of not more than 400, a phosphorus-containing acid with a molecular 
weight of not more than 300, sulfuric acid, sulfurous acid, oxalic acid, and 
acetic acid. 

-39-. Th^mT5thT5fr"of-c laii ii 30 whei ein-satd-acid-is a su lfur - containing aeid-. 

40. The method of claim 30 wherein the fertilizer includes metal ions, said acid 
thereby enhancing delivery of the fertilizer metal ions to the plant roots. 
The method q£chrim 40 wherein said acid is selected from the group 
consisting j6f phospftocic acid, phosphorous acid, an acid with a molecular 
weight oflnot more/tnanxdOO, a phosphorus-containing acid with a molecular 
weight of notrfiore than 30X v sulfuric acid, sulfurous acid, oxalic acid, and 
acetic acid. 
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